Thix dead of muimght' is the noon of thought,
And Wisdon wonnts her zenith with the stars.

~Mr=. Barbauld.

God grants liberty only to those whe love
and are always ready to guard and defend |
Webster.
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Herewith is presented the third In-
stalmeng of a weekly series. of arti
cles designed to give the motorist the
knowledge necessary to enable him to

care for and repalr any and all of the |

electrical features of hig car, no mat-

ter what make or model it may be. |
" With the ground ‘work well laid by .
rtudy of the early portion of the se- !
rive, the reader will be able to think |
electrically, und & tangle of wire un- |
der a car or a tangle of lines on & |

wiring diagram will becomsg tlear.

The articles are reproduced by per-|
mission from - Motor Age, for which
they are prepared by David Peun!

Moreton and Darwin 8. Hatch,

If a water dircuit is composed of

 1wo plipes and they are connected in
the manner Indicated at A and ‘B in

IMigure 1, they are sald to be connect- |

ed in parallel or multiple, There are

two paths in which the water may
flow in passing along the circult from
the point A to the point B, and just as
much water [§ returning to the pump
in a given time as Is leaving it. The
nquantities of water passing through
the different pipes in a given time or
the currents of water in the different
pipes - connected in parallel are not
necessarily eqGal unlesg the resist-
ances of the different pipes are the
" same. The water is not used up in the
operation of such a cireuit.

An electrical clrcuit composed of
two or more different wires of per
haps different sizes, lengthd and ma-
terial, and connected as shown in Fig-
ure 2, is called a muitiple or purallell
circuit. In this case there are as
many paths for the glectricity to flow |
through in passing the positive |
terminal to the negative terminal, |
through the circuits outside the bat-
tery, as there are different wires in
paraliel  Just as much electricity is
returning to the battery in a given
time a8 i8 leaving the battery. The
quantities ~ of electricity passing
through the different paths in one dec-
ond or the currents in the different
paths of the el circuits are not

the -operation of system

Figure 3. In this case the water jac
kets of the four eylinders are all con-
nected in parallel, and the pump
forces the water through the water
juckets and radiator. The curremt of
water through the pump and radiator
is the same and equal to the combin-

jackets. The currents in the different
water jackets are not necessarily equal
unless the opposition offered to the
flow of water through the different
jackets is the same in each case. It
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"RELATIONS OF CURRENT, PRESSURE AND '
__ RESISTANCE IN ELECTRICAL SYSTEM EXPLAINED
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Fig. 4 —Fersliel electric Cucwlt in Hghting spstem

Fig. B —The voltmeter across the
ends vf the dranches in a parallei
electric cirowit shows the pressure

in vach Branch, since the pressure”

is the same in each branch
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3 PRICE OF TIRE:
~ T0 BE RER

Goodyear Tire Co. Gives

Company announced jts offer
| time ago to refund the entire .
;r?]a'ﬂ' prce if (:\HNI._\O‘:II" =V 'rm
110 prove sujwrior to uum]\t"lll' ™
'on a- basis of cost per mile, §

truck tire u<ers naturally wg
| how (it was possible to make
sweeping and pesitive challong

| vear company had used its ¢
ithe records of .':l!m] test ol I
ikllo-w positively just what the !
| would do. The response to the §
| lenge on the part of truck owness

. & —4 parcllel electric circaid

a few tires -of the many hum

| gcecasionally will, So that
{%Vv's emerged triumphantly
campaign unique in motor t
history.

(., W, Martin, Jr., Manager

{ers of these tires. which "
| more than we claimed for ¢

Fiyg. T —The difference of the
fwo pressured

The twe pipre, uf Nyht, ha' e The same tceink
ance ae wne pipe, af lefi, 1] the combined arcas 0f lie Lne amaid
pipes ore equeal to the areg o) the large pipe

readings of
pauges at dither
porallel water circwit represenie
the pressure on cach 3 e

Fign § 9nd ©

| s-v tires, selected at random,

Fig. § —4& combined series and paroliel lighting circuit, én which
the {amps gre tn parpidel "ud a resiglance coll in sevics with the

i
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electrical resistances ~ conmected in
parallel might be thought of as being
equivalent to & number of wires of the
same length and material but having
the same or different areas.
of & motor car engine, as shown iu|combined resistance, then,
equal to the resistance of a single
wire of the same material and same
length and whose area is equal to the
sum of the areas of the sev
ent wires,
Various Resistances

For example, if two resistances of
ed currents through the four water!6 and 3 ohms, respectively, be con-
nected in parallel their combined re-
sistance may be determined as fol-
lows:

For convenlente let us assume that
these two resistances are two wires

be

eral differ-

Their |and 2 ohms; respectively,

is obvious that if the water jacket|of the same malerfal and that they are | €0 a8 follows:

of éne cylinder offers a greater op- | equal in length, Then the area of the : 1 .
position to the flow of the water than | 3-ohm wire will be twice the area of ——3-6
the other water jackets there will be | the §ohm wire, since its resistance is resistance

a smaller current through this jacket | one-half as great, the area incréasing
than through the others. The water | as the resistance decreases.
jacket offering the greatest opposi-|wires will have a combined area equal
tion to the flow of water will have | to three times the area of the 6-ohm
the sinallest current, while the water | wire, The resistance of & wire whose | 8istance may be determined as fol~!
jacket offering the smallest opposition | area is three times that of another |lOWS:
always will have the largest current. | wire of the same material and having
The current in the remaining paths|the same length will be one-third of
will have & value somewhere between | the resistance of the smaller wire,
Hence the resistance of a
lues. ; which may replace the two wires is
When the headlights on & motor | equal to onehird the resistance of
car are connected, as shown in Fig- | the 6-ohm wire, or 2 ohms.
Suppose three ngsistances of 4, 3
electrieal ecireunit. Just as much elec- | and 12 ohms, respectively, be connect-
tricity returns to the battery in a ed in parallel.
given time as, leaves the battery. The ! ance may be determined as follows:
Again let us assume that these re-
necessarily the same. Remember, the | sistances are three wires of the same
electricity is pot consumed in ' the | material
Jamps. Al i length;
Resistance of Paraliel Circuits | wire wi
Since the resistance offered by a|the area of the 12-0hm wire and the’
pipe to the free flow of water through | area of the 3ohm wire will be four)
it decreases with an increase in the | times as great as the area of the 12 1
size of the pipe, the length remaining | ohm wire. :

the above maximum and minimum va-

ure 4, they form a typical parallel

current in each of the lamps is not

-constant, it is evident that the resist-

circuit that 5 offered by a single

shown in Figure 5 might be consid-

since the pipes are equal in area. The

material will olfer, when connected in

The two

wire

Their combined resist-

same
hen the area of the 4-ohm
be three times as great as

and having the

several

resistance, the ohm,

1

resistance

manner by|ed In parallel. For example, if six
4ohm lamps are connected in parallel
the total resistance of the combina-
tion will be equal to 4 divided by 6, or
2.3 ohm, Remember, this method of
determining the resistance of a paral-,
lel circuit holds true only when the
value of the different resistances is

I the same,

The | Bauges will represent the pressure act-

just as the resistance of a serles cir-|allel circuit at any instant is exactly
cuit may be determined by adding
the resistance of the different parts.
For example, if two resistances of 6 |If several lamps are connected in par-
are con- allel the pressure acting ou each of
nected in parallel their resistance may | the lamps will be the same, regard-
lees of their candle power or voltage

the same, since each branch is con-

Two,pumps, P1 ond P2,
nected between the - same two puints.

aupply one modor M

Fig. \Q —Waler pressures in parall

he determined as follows:
ductance of the 6-ohm branch will be | ratings.
equal to 1 divided by 6, or 16 mho; | Current Relations for Parallel Circuit|
and theé conductance of the 3-ohm
branch will be equal to 1 divided by | game length be connected in parallel
3, or 1-3 mho. The total conductance and the*combination in turn connected
of the dlvided circuit will be equal to
the sum of the conductances of the
two branches, or total conductance | ginee they each offer the same resist-
| ance and the same pressure is acting
Since the conductance of a circuit 8| o sach of them. If, however, one of
equal to 1 divided by the renis_tance.[
then the ahbove relation may be writ-

If two pipes of the same size amd

to a pump, the current of water in
each of the pipes will be the same,

equals 1-6 plus 1.3, equals 3-6§ mho

| the pipes be longer than the other,
]their size being the same, or if one
1 pipe be smaller than the other, their
| lengths being the same, the current of
| water in the two pipes will not be the
The current of water in the
| pipe which offers the greater resist-
| ance will be less than the current of
water in the pipe which offers the less
For example, if the re-
sistance of one pipe is twice as great

| as the resistance of the other pipe,
» | then the current in it will be one-half
“|as great as the current in the other

Fig. 13 —Electrical pressures in{porallel Twolbatierics 9734

or the resistance=—6-3—2 ohms
Suppose three resistances of 6, 3 and
12 ohms, respectively, be connected
in parallel, then their combined re-

R, and a storag?
This is the principie used
in some methods of dimming head
the ecurreats
through. the two lamps is equal to the
total current or the current in the re
sistance. The total pesistance of this
circuit is egual to the sum of the re
sistance of the paraliel portion and
the registance of the remainder of the
For example, if the resistance
of the two lamps is 4 ohms each and
the resistance of. the .coil
is 3 ohu's the total resistance can be
determined as follows:

Since the two !amps have equal re-
¢ombined resistan.e
will be equal to 4 divided by :
ohms, snd the tot.§! resistance will be
equal to 2 plus 3, vr 5 ohms,

If - the voltage off the battery is &
volts the current in. the circuit will be
equal to 6 divided by 5, or 1.2 amperes
The valtie of the cfrrent in each of
 the lamps will be the same, since the
two paths oi the divided circuit have
the sane resistance,
the 1.2, or .6 ampere. The pressure
over the two lamps in, parallel wili
be the sarne part of the total pressure
as the resistance of the two lamps in
parallel is a part of the total resist-
ance. The resistance of the two lamps
in parallel is 2 ohms, and the total
resistance is 5 ohms.
sure over the lamps will be equal to
2.5 of 6, or 2.4 volts.
nressure over the :
gistanee will be equal to 3-5 of 6, 6T 3.0
Or, il the drop over one part
of the circuit Is known the drop owver
the ot ser part will be equal to the
total |mressure minus the drop over
the first part. Thiis. the drop over tha
two laaaps
Yhen tke drop over the 5ohm resist-
ance will be equal to 6 minus 24, ©

branches is equal to the sum of cur-} with a resistance,
rents in all of the different branches,
and the relation of the currents in
the different branches is just the re-
verse of the relation of the resistance
of the different branches.
Examples |llustrating Relations

If three resistances of 6, 3 and
ohms, respectively, are .connected in
parallel the relation of the currents in
: the different branches will be as fol-
The current in the 2-ohm re-
sistance will be equal to three times
the current in the 6-ohm resistance
and and one-half times the current in
the 3-ohm resistance. . The current in
the 3-ohm resistance will be equal to
twice the current
sistance and two-thirds of the current
in the 2-ohm resistance,
in the 6-ohm coil will be equal to one-
half of the current in the 3.chm coil
and one-third -of the current
2-ohm coil.

The resistance of the winding of an
electric heater which is made to oper-
ate on a 12-volt ‘battery is 3 ohms.
What will the resistance of this heater
be if a second winding of 6 ohms is
in parallel with the first
winding, and what current will the
leater take from a 12-volt battery
after the second winding

resistance, lights. ‘The

total conductance—1-4 4-1.124
=3-12+1-12+
—S8-12mho

If two equal electrical resistances |
be connected in parallel they will each
' carry the same current,
if two 12-volt headlights of the same
make and same candle power be con-
. nected in parallel to a 12-volt battery
the current in each of the lamps will
| be practically the same. "The total
' eurrent supplied by the battery will
be equal to the sum of the currents
‘n the two branches.
resistances which are unequal in va-
lue be connected in parallel the cur-
rent in the resistances will not be the

then——————38-12
or, the resistance=—12-8=1'4 ohms. For example, |
If two headlights whose resistances
are 4 and 2 ohms; respectively,
connectéd in parallel, what will b
the valye of thelr ecombined resist-
ance? The conductance of the two
 branches of tne divided circuit form-
ed by the two 1amps will be one-fourth
and one-half mho, respectively, and
the total conauctance will be: -
total counductance=1, +1-2
=14 +2-4
=% mho

: & sistances,
in the 6-0hm

If, however, two The current

The branch of the divided circuit
| having the larger resistance will carry
| the smaller current, while the branch |

of the divided circuit having

thep———=%
The three wires will have a com- resistance
ance offered by two pipes connected | hined area equal to 1 plus 3 plus 4,
in parallel will be less than the re- | o eight times the area of the 12-ohm
sistance of a single pipe. If the two| wire. This equivalent wire, whose
pipes are of exactly the same size and | grea is eight times the area of the 12-
length they will, when connected in|ohm wire, will have a resistance equal
parallel, offer one balf of the resist-| to ppeeighth of the 12-0ohm wire, or
ance Lo the flow of water through the || 1.2 ohms.

" Any number of resistances may be
L Sop- combined iu the above
For coovenience the two pipes, as| ..., assuming them as composed of
the same material
ered as being equivalent to & single| on. loneth and then replaced by a
;'“’e- a8 '::’“ in Figure 51: ":lo"(’ wire of the same material and same
ength is the same as that of each of{ o, 04p  hyt having an area equal to
the two pipes and whose area is equal |,y .~ oombined area of
to the combined area of two pipes,| .. o
which will be twice that of either pine, | oo 4 ctance

The resistance of the electrical cir- |
resistance of this large pipe, which is| .4 i 3 property of the circuit which
to replace the two smaller ones, will | ;0005 the free flow of electricity
be one-half of that of either of the inrough the circuit, and it is measur-|ence in the readings of the
gingle small pipes, since its Brea is|.q jn a unit called the ohm.
equal to twice the area of either of property of the circuit which permits | ing on each of the pipes forming the
the two small pipes. . the electricity to flow, or that prop-| parallel circuit.
Two wires of the same size and|qrty which is just the opposite of re-|an inspection of this figure, that the
length and of the same material will,| gjstance and is equal to 1 divided by
when connected in parallel, offer a re- | the resistance in ohms, is called the
sistance which is equal to the resist- conductance of the circuit, and it is
ance of a wire of the same material | measured in s unit called the ohm. It
and having the same lepgth but hav- jg jnteresting to note that the unit in
ing an area equal to twice the area of ' which the conductance is measured
either wire. ‘Thus the resistance of  is the unit of
two wires of the same dimensions and  spelled backward.
The resistance of a parallel circuit
parallel, one-balf of the resistance of 'may be determined by merely adding
either gire alove.. Any mnumber of the conductances of the several parts

) ul
or, the resistance=4-3=1 1-3 ohms. or one-half
Therefore the two lamps will have emaller resistance will carry the i_arger
a combined resistance of 1 1-3 ohms. current. The total current supplied to

When any number of equal resist-: the divided circuit will be equal to
anees are connected in parallel the to- the sum of the currents in the two
tal resistance is equal to thé resist- branches, regardless of whether these
ance of one of the resistances divided are equal or not.
by the pumber. of resistances connect-; lamps which take currents of 3 and 2
be connected

in parallel to the terminals of a 6
the total current takem
by the lamp will be equal to3J plus
or 5 amperes,

From the above discussion it is ob-
vious that lamps made to operate on
different voltages cannot be operated
satisfactorily
the voltage is adjusted to the proper
value focr one lamp it is not correct

In the case of the series
lamps had
same current in order to operate sat-
isfactorily in series.

The relation of the currents in the
two branches of a divided circuit is
the reverse of the relation be
tween the resistances
| branches of a divided circuit are 4|
and* § ohms,
current. in the 4-ohm branch will be
twice as great as the current in the
8 ohms, since the resistance of the
4-ohm branch is one-half
arce of the 8-ohm branch.

connected

Thus, if two 6-volit

conductance of the Hence, the pres-

The combinea

two windings is equal to
1.3416=26+2-6—=3-6 mbho:

then the resistance will be egual to

t divided by 3, or 2 ohms

The current taken by
winding will be equal to 12 divided by
6, or 2 amperes, and the current taken
by the 3-ohm winding will be egnal
to 12 divided by 3, or 4 amperes.
| total current taken by the heater after
the second winding is put in place will
be equal to the sum of the currents
taken by the two windings: that i3,
2 plus 4, or -6 amperes.

The total current can be obtained
by dividing the pressure acting on the
heater by the combined resistance of
the two windings, as follows:

respectively,

volt battery

the 6-ohm

in parallel,

If pressure gauges be connected to
the water circuit at the points A and
B, as indicated in Figure 7, the differ-

in paraliel FOULING SPARK PLUG

tor the other.

Pressur's in Parallel

If two pumps be connected, as showt
in Figurte 10, they are said to be cou-
nected in parallel, and the sum of tee |
currents! 6f water
rumps will be equal to the total cur-
the main pipes and water
motor, M, provided the currents in
the two pumps are both in the same
that is, say, from the poins
‘A to the point.B, as indicated.
Let us assume that the valve V in
the main current is closed so M‘

(Gontlnued on page 25 )

cating oil in the cylinders by
pivsion of the gases cause

whicht Is in solution In
to free itself and adhere to
der walls, spark plugs and

It is obvious, from

pressure acting on each of the branch-
es of a parallel or divided circuit is
at each instant exactly the same.

If a voltmeter be connected to the
electrical circuit at the points A and
i B, as indicated in Figure 8,
sure indicated by the voltmeter will
represent the value of the pressure
acting on-the divided circuit, and it is
cbvious that thé pressure acting on'
each of the several branches of a par-

through the two!

‘ 1=—=6 amperes
respectively,
Combined Series and Parallel Circuita

An electrical circuit may be a com-
bination of one. or more series and
parallel circuits, as shown ‘in Figure
9, which represents two headlights in
parallel with each other, and this com-
of | bination in turn connected in series

direction; e e it :

a motor. 1
co 2 lug, |
eﬁ-uh}e e plug, 1

to

the resist-

PWENTY THRE

Full Purchase Price on S.<¥
Tires \ﬁich Fail

When the Goodvear Tire & R

Later it developed that the

magnificent and rendered It 8
plete success

At the termination of the offepy

soid had failed—as the best

“During the past few month "

Goodyear motor truck tire
ment, “we have received man
able testimonial lettess from ¢

"We have been jotting down
mileage mentioned in these K
from satisfied customers,
found that s-v's have made 89
mileages of what were fo
sidered exceptional mileage
not only do these tires cost las
mile, but they show the greates
age mileage.

“A list of mileages from 700 of

an average of 13,705 miles
date—near!y double our
age guarantee of 7000 m
of them are not half worn oub
ally we feel that our posi
motor truck tire world is
unassailable,

"8-V tires are pressed
by hydraulic preasure. -
forced on theée wheel base
average pressure of 75 ton
prevents any poosibility of o
and eliminates all auxiliary

- .
ings. -

‘

“DEATH VALLEY DODG
_TREKS INTO MEXIC
GREAT TOURING 1

With the return of “Death
Dodge” to Los Angeles a few @
this car of many travels finh
other run of unusual interest. ™

Now-a-days Mexico is ghums
every motorist, but despite h
“Death Valley Dodge™ was driw
Calexico through Mevicall &
to the recently exploited mud
that are creating such a
far down in the Mexican
south of Imperial valley.

According to Fred A
the famous old car on this,
journey, it was a trip to"
stamina of hoth car and o T

“The only roads through |
gion,” said Mr. Alkire, e
trails, first along the banks of}
gation ditches, then across ¥
quite covered mesas, and fin
the barren alkall slopes, |
to the base of the mud voles

‘No car had ever climbed'
point before, and few if uny ¥
make the attempt again. €
we were up to the hubs in S8
across bottomless sloughs
more in width, where we :
running board in Haquid 1
last pull up the mud volcano §
car was warped and twisted §
lifted one wheel over & -
mud hummock, only to plul
and through a hole edually

*The mud volcanos covers
area where there are miniaf
sers, black oozing mud b
above the surrounding SuN
though it were some gigantig @
filled with bolling molasses, =

“The surrounding alr g™
steaming stench and it was wi
that we approached the erat®
fearing that we would pag.
lives the penalty of our

“The return trip of 40
made without mishap in spl
terrific strain to which the 8
been put in making the
journey. Not one single =M
mishap occurred, though If %
would have been in a sorry
no one in our party Bad
of mechanical ability. Our W
depended on the reliabllity

Valley Dodge,” and the olf
of many desert battles
reputaticn as it has on eves
its many trips heretofore the
mountains and deserts of £
west.” n;"
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KEPT LOW BY G

Burning of the gasoline M

the form of nearly |
higit grade ofl, with
line mixture and
which will keep

B = e
=




